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be perpendicular to the surface, but must be inclined to it.  For
purposes of measurement the pressure is usually transmitted from
a pinhole through the surface, by means of a tube in the interior
of the body to a "form of manometer outside to be described
shortly. Now it is clear that this method will only determine the
component of the pressure at the point normal to the surface,
and cannot measure the tangential or "skin fnotional" com-
ponent.  The difference between the actual force on a body as
measured in the wind channel and that obtained by integration
of the normal pressures will thus provide an estimate of the value
of the skin friction.   Experiments conducted with the express
purpose of determining the magnitude of this effect by Zahm and
others have indicated that it is roughly proportional to the product
of the area of surface exposed, and the velocity raised to the power
1-89. Remembering that the fluid in im-
mediate contact with the body is at relative
rest so that very small grooves in the surface
are filled up, it is not unexpected to find
that the skin frictional resistance  is  not
appreciably affected by roughness of sur-             im'
face. The direction of each component of this resistance will of
course be in the direction of the relative motion of the fluid
near the surface layer, and thus in general contributes towards
an increase in resistance, as at A, but in certain cases of struts, as
for example where the eddying causes a relative motion near parts
of the surface in opposite direction to that of the general fluid,
as at B, the skin friction may actually contribute towards a
diminution in resistance. (See fig. 17.)
The foregoing remarks on skin friction are typical of the light
thrown upon, the problem of resistance by a discussion of the
pressure distribution over the surface of the body. A considerable
amount of experimental work of this nature has been carried out
at the National Physical Laboratory and much useful information
obtained. In fig. 18 the variation in pressure over the surface of
a model of a Parseval is shown. The pressure at the fore-part
has never been found to differ appreciably from -j- %pv2. For a short
distance backwards from this point the pressure remains positive,
rapidly falling to zero and then remaining negative. With some
models the pressure again changes sign towards the tail. How
each part of the body contributes towards the resistance becomes